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MET » OD * ««« FOR MONITORING A BRAKE SVSTBN 

^^^ Smm iel ^ es co a method and a device for 
Th e present invention relate ^ detecting 

detecting a malfunctron of a y ^ ^ $ ^ 

a junction of ^ activation of the brake 

system of a motor vehrcle durin * The pres ent 

system as a function of two operating ^ ^ 
invention also relates to a met » ^ £unctlons o£ . 

. system, which controls ^ function. 
m otor vehicle as a function of the 

aaSBGROjmJfflSEBallOS exa mple, in German 

In active steering systems, ^ brake 

pushed — bi 7 t 1 ;;r::: e cted at the separately controlled 
assures are able to be ^ ^ di££erence . 

u heels of an axle and sparr g ^ ^ steering 
» may be utilised at lo ^ sCabiUty 

angle 5. This uneven roadways, 
during braking, in particul 

SaSMI , „„. ,,,-esent invention relates to a 

An example embodiment of th MP mal£uncti „„ of a brake 

me thod and a device for ^ ^ operating modes may 

system of a motor vehicle ^ r malfunction 

exis t during activation o ^ ^ ^ 

"stir ala a function may be detected in a second 
Hrr i:; a second operating mode is present. 

in the wheel pressure 
c o hrake system, e.g./ 111 
Possible faults may be able to be detected m 

0 sensor suite of the braKe y ^ 
each operating mode of the 
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,.„. is a method or 
, of the present invention is 
An example embodiment of th P and/or 
. device for operating vehlcle . F or instance. 

re9 ulates the functions ficcording C o an 

such a system may ^ ^"^nt ^tion, the control 
example embodiment of >t least as a function of the 

«-/« relation is install ed in the motor 

operating state of a brake sy ide d, for 

vehicle, m a steer ing ^ - V ^ ^ . . 

stance, that an ot the b rake system. The 

function of the oper is characterised by the 

ot-ate of the braKe sy=> av =tem, such as trie 

operating state ol brake system, 

babies .heel brakes or variables 

brake pressure in the in dad , for example, that 

derived therefrom. It may be P» as . function of 

actional ^J^JL-»- - * e^the 

v^itv of utilizing a brake-pressur steering angle 

possibility or control tne 

i brakes of a wheel axie n roadway. 

the wheel brakes o bra king on an uneven 

0 of motor vehicles, e.g., 

of the brake system, 
onse to a detected malfunction of t ^ 
In response to ^ of the 

e.g., ^ the wheel p of the brake sy 

th e dependency on the ope 1 ^ malfunct ion x. 

« at least be reduced. In the pr t ing mode of the 

2 „ -n a first manner when a £ir det ected in a 

detected m a i" s malfunction is ^t. 

is present, and the mairu system 
brake system is P ope rating mode of the 

second manner when a secon 
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prevails • 

I£ a malfunction of the ^^^^J.'^ 

L wheel pressure sensor suite of ^ ^ £ 3 

fault were not detected ^ the motor vehicle. 

of the system controlling and/o 3 brake . pres sure 

I instance, an incorrectly determ ^ 

di££e rential may result in a faul y ^ ^ the e££ect 

An example embodiment may P STOSTIim s ««»»»" 
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, he regulating ° r 
of the brake system on the 
of a malfunctxon of the 

controlling system. 

invention, Wl °* 

i niei T v\e existence ^ ^-^rpntion 

the vehicle driver^ *» ual br aking ^ ^ ^ 

when no wneex existence 
i3 detected wh ^ operat ion. ^ dividual 

cakes piece during detect ed when a wheel n „ ation . 

aacond operating — ^ during a 

.raking intervention takes P ^ rfing this ^ 

In the monitoring of ^ e check3 during activati 

example embodiment, the ^ drlve r- independent * 

brake system whether an addi piace „ lthin 

Lion is taking piece or has n two 

intervention is differentiation o£ the 

attain latency period- ™ ^ a £unc tion 

aerating modes thus takes P lon , the 

""ires oi l wheel-individual -stem «-» 

existence on by an a wheel- 

qU " y dad tor example. M be C °" an ant i-lock 

l0 being provided to n tak as place in ^ 

individual braking inw ^ cendency to lock 

braking system when th ^ pres sure is 
n f a lock-up tendency, fault 
t-he case or a j-^ educed, thus/ 

» r^rdual braking interventions. 

v. .resent invention, it may 
sample embodiment of the p brakeS are 

In an exampl preSSU res at the 

provided that the b . g activate d and es 

30 modified .hen the brake y ^ ^ b rake-press-e ^ 
has at least one wheel pressure at at 

are detected that r«P«-^ ^ as no whe el- individual 

i brakes of an axle. As long perlod ha s 

wheel brakes and lt 

making intervention takes P divldu al braking 

35 alapsad after conclusion of repte sentmg the 

35 intervention, a <" ££ « e ^f wheel . br ake pressures is 

dl ffarence of the detected SIICI „««0» 
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, on the basis of the 
^function is detected on d . for 

as cert a ined. ^ Exceeding . ^^Jlon ~» ~ 
-« erent "»r - -ided that the^ ^ axles . 

example. ^ may having at 1 ^ QUt 

P—^reTorthe^it detection to he 

« is Poss.hle ^ 

S eparately at ^ ^ assu( „e 

-;rrr., .— — — * 

situation. perating mode is 

— T« ^ ^°autr--e variables 

threshold » 3 a „ e raged uemg all ain ed by 

pre ssure, «h,ch x. ^ inoreaae he as^ ^ 
o£ an axle. The ^ ^ different^ , ^ ^ 

estimation «*t fceing determrned *s detected 
di££ erentra ged braxe-preBSure . 
difference of Mte the rate s M y be 

at different trmes ^ different^ drops o£ 

ma ximum value ^"^te for short-term s 

• -, • *-d This may comp dynamics of tn 

Ut nt without reducing the dy 

the gradxent wx 

calculation. brake -pressure 

ao the offset-corre ff _ et being 

« is Possible to n t. . ^ o£ 

^ iableS d Trom the 1«-P~ f lit— *~ 
estimated from 

each individual wheel ^ a 

nay have a main braKe „ hen 
BraKe systems wi th a vrew to f fl ^ 

br axe admissron pres nt _ lt ma y 

the second ^^ntial threshold rs 
the value for th 

4 
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. cre ssure variable representing the 
. an admissron-pressure der; and 

' pressure in the mam brake cy ential quotient. 

the rate o£ increase , e.g.. of th 

■ during both operating modes may be 
T ne fault detectron durrng ^ o£ ^ 

perf ormed as a tunc, or the ma in brake cyiinder 

pressure signal at 

of the motor vehicle. 

v,— n individual braking 
Xt -y be provided that, following a wheel 

Intervention, the fault -^J-^ example , it .ay be 
wlt hin a specifiable t* ^ ^ 

pr ovided that the fault - ec . „ heel . 

specifiable time duration 
individual braking intervention. 

«- the present invention, a 
according to an example embodiment of t ^ ^ 

m ethod for detecting a -"^^ modeg po3 sibly present . 
motor vehicle, at least » ^ - deCecting a 

during activation of the bras sy operati ng mode rs 

a second operating mode is present. 

A to detect a malfunction of a wheel- 
The method may be adapte ^ ^ mQtor 

pressure sensor suite of the 



vehicle. 
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^.d to implement braking 
Th e brake system may be confrgu ^ ^ q£ ^ motor 

interventions independently r exigtenoe o£ th e 

vehicle. The method may indivi dual braking 

£irst operating mode when no wheel ^ ^ 

int ervention occurs durmg • when a uhe el-individual 

existence of the second operate m ^ 
waking intervention occurs during 

SOBSTIWIB «MCI»ICMIOH 
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„, one "heel axle. The 

• may in<= lude ^ ^ f the brake system, 
The ffl otor ve^cle J-V act£vati on of the ^ uhe el 

method may ^ 1Ud ; oC t ng bt ake pressures a, at ^ ^ 

pitying and ^ tainlng a pre3 sures, and 

»— ° £ ^ Terence o £ the detected brak * ^ axle on 

represents a ^f^ion separate* at ^ 

lamenting ^^iai variable 

^ ""^ threshoid. 

di££e " hav e di«arent values. 

. . tnre shold may have 
Tha di«erentxal di££er ential guotient as 

. increase of the brake P ^ , maxim"* o£ th e 

' dl££ erential ^"^^tlents, and ^ ot the 

least two JU* the different va o£ 

.Mna mode, SfciU f t he race w\ P g 

IlrSt ^ threshold on the pr essure variables 

di££ erential ag ed with all 

20 che brake pressure 

in clude offset-corrected 
br ake pressure variable* . may wy include 

The brake P lable s, and tne d brake pres 

^ Pre rr of f ssb £ rom a lo»-pass 
estimating an 
8ig nal of each wheel 

br ake system may and the method may 

The brake admission pres cing mode, se 

to generate a o£ the second oper ^ 

30 — £ Ttht r«e«ntiai the admission 

a value for the variab le that rep o£ 

an ^-rr. ~~ « iinae : a 

pressure « «* lal quotient. 

el . dividual braking 
A following a "heel m ££iab le 

N Y01 731192 V 



. to suspend the fault detection £ 
t ime duration to ^ the ^l-xndx 

specifiable tune duratx 
making intervention. 

y, present invention, a 
1. ^ for operating a vehicle, trie *u 

of (a) control and (bJ r a system 
° ne • of an operating state of a 

3S a function of an op ope rating state 

liable in the motor vehicle, the P ^ operatl ng 

availao-Le x variables first 

br aKe system <*.r«t.»«* ^ ng . ^function » *> 

the bra Ke -,e : ^ rf the ^ - a 

present, brake system 

Una ^2^^ - - 

syStem ' ma v include a 

malfunction of a wn 

SyStSn ' t o£ the present invention, a 

j . „ to an example embodiment o£ a 

malfunction xn a secon 
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' a 1£ unotion o, a wbeei -pressure 

- — ^ z rrr;:- » £ «. — — • 

sensor suite of the 

~* to implement brake 
„ brake system may be »n f *red o P ^ ^ motor 

The braKe »y lv Q f a wish or 

interventions independently stjbSTIT utb specifxcatxok 

7 
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A to detect 

d the arrangement may be concur ndividual 
Vehl0l % ^ Me »«t operate — J^^^ and to 

— P T;:r nttention occurs during a Pra* 

present invention . a 
ro arl example embodiment o ^ (a) 

^"""Tor operating a system »~ « ^„ vehicle, «- 
device for op functions or * ementa ble 

— ^ ^on^ and «« «gula tion ^« ^ 

operatxng manner when e a 

malfunctxon xn a ■ ned , and to at 1^ 

the brake ^« " ing state of the brake 

m av include a wheel pressure 
Tne brake system may xn 

nvsCRlPTXOJLOi^B^BMI^ reCord ing of the 

25 grating ^ to . ^trolling and/or 

and the forward,™ ^ 

re „ tiating tne »o 
the procedure for oi _ n a 

Figu re a the fault — " 

30 °P« a « n9 br a*ing intervention. 

driver-m^rated deCe ction o£ the 

Fi gures 3 and 4 a ^ ^ 

malfunction in tn 

i c; 
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nETAlI^ESSSB^ 1 ^ larv embodiment for monitoring a 

2S£ ^ , M- a teB an exemplary emu wheel 

Ficure 1 illustrates an oreSSur e signals p„ or 

9 m the process, pres^ b iock 10, 

brake system. In the p tra nsmitted to bl 

an individual axle having brate -pressure signal in 

in ngure 1. P, represents the ^ brake . pre ssure 

, »„r- the admission pressor 
(30 ) for the 

f hiking interventions in 

„ state identifiers of braking ^ 

FU " h rf ags . are forwarded to hlocV 1 . . * ^ 9ystem 

t flag 0 oorresponds to the operation „ 

UM braking intervention, and set flat £iags „ e 

0 r::r n oe 9 of . r -r 
*«- : 1: rr: 1 snppued ~ ^ t ri 3ystem 

t^ir 1 ::' driver-initiated aetivatr- - . ^ 

ls presented by ^ ^ b „ king syB tem ^ hv 1 
„ is ^presented by an anti ol system (ICS) 

" L the intervention bv a -et by a general 

flag F TC s/ ai «-i t? Moreovei , 

r^oresented toy *-■»- ^ the flag *c 

P i is represented by determine 

^ rle control is rep block 10 to 

Orator t US, makes it P^ssib le » ^ ^ 

- time d : £ ntir T :i;:s h aroo p mpiished M .. 

is — * - — as _ as 

on through 46 as 
with the aid of the read i. - O- generator t 

35 time measurement o£ a motor vehicle ^ ^ 

a malfunotion of the ted in Figure 2. 

9 
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. , K> Che controlling and/or 
th e detected malfunction 3,9-1 U ^ ^ ^ vehicle 

regulating function of a sy ^ ^ repres ent a 

i. modified in a second Wo* = mentioned in the 
.tearing system, for example, as ^ as 

introduction sCate o£ the brake system, 

a functxon of tne up 

mo lary embodiment of a malfunction 
Figur e a illustrates an exem plary e ^ 
aetection of a »*— at speci£ ied cycles throughout 
illu strated program is eta ^ illustrate3 th e 

the entlr e operation ^he ^ ^ operating modes 

situation in the inter vention. 
a driver-dependent braking 

, dr iver-dependent braking 

F or this purpose, the flags or independ ent braking 

v ana tor ^ /tvqcm 

intervention -- F, ,„ ti . look braking system (ABS) 

inte rvention such as an ant loc _ ^ or a general 

F- ... . traction control sy e ^ ^ „, In 

.ehicle control - F c ~ ha3 elap sea since the most 

aaaition, time ^"'^ ^^-independent braking 
recent intervention of a dr £ollowin9 step 105, 

„H_ is determined. m t v,_„v e are read in. 

intervention, ind ividual wheel brake ar 

pressure signals P„ of each i ^ monitor ed for 

in step HO, each «-~*»V^. speci£ ied by the 

compliance with the measur ing pre ssure sensor, 

particular type of design of t ^ ^ meagurlng r ange, 

I£ one of the pressure signals subsequ ently, in 

a £ ault (signal F/Fignre 1) is ^ ^ last pr ogram 

SC ep US, the -red value of f- ^ o££set . 

cycle is used as estimated val ^ d pressure 
Using this pressure offset, the 

,« „ are thus determinea. 

Signals p C orr,n » 

120 it is ascertained whether a 

In the following step 120, ^ regulating or 

possibly available traction ^rol^V of the 

controlling the drive slip of ^ control system 

•n Vie continued only if 

program will be co ^ sxjbstitdte specification 
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3 ^rtain latency period t TCS 
(TCS) is no, active (F.-O, - q£ the trac tion centre, 

h as elapsed since the last act, ^ intervenC ion 

ri \ ) I n step i The program 

svsten. WC9> <^> is che cked in general The P 

o£ a vehicle controller o is not active (F c -0) 

certain latency period ; ^ . 

intervention by a ven 

, ,i« activation o£ the brake 
Tn e following atep 130 checks the ac ^ ^ ^ „ t 

^ t- by the driver ""^^^ inC ervention. « * 
flag F. tor the driver- «*» d «V interv ention (F.-0) and if 
Liver has not initiated any since t he last driver- 

a specific latency period < has ^ _ 

Vitiated activation of the ^ ^ ^ estimate th e 



initiated activation ~ ^ TO e sti— 

calculation will be ^""f pre ssure signal is 

effset o £ the pressure signals, ^ ^ „ 

individually conducted v • * J braking or . bra king 
stopped as soon as a driver^ ^ ^ . 

intervention takes place. ^ most reoe nt 

specified latency time has elaps ^ intervention . in 

driver -activated braking ^ o£ the offset 

step 140, the ascertained absol ance o£ an offset 

lalues are checked been exceeded, a fault 

threshold. If «*• 0 "~ t ^ if no fault has occurred a 
(sig nal F/Figure 1, « f ^^eel-brake pressures is carried 
zero -value monitoring of the w i8 based on the 

out in step 1«. ^^ ote3 (wi th the exception of 
agpec t that all » teel - Mak ; re P equal to sero if no dnver- 
sligh t measuring errors, are * rvention are taking 

a ctivated braking and no braki g are det e=ted 

place. Zero-value faults pres sures exceed a 

w „en the absolute amounts of t braK ing and no 

zer o-value threshold and ^ time or nave taken 

making intervention take place ^ ^ che 

^ ^rirterminir airrestarted with the next polling 
program is ^± 

Cycle . SUBSTITUTE SPECIFICATION 
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the driver of the 
F the brake system by tn 
If the activation of the in step 130 based on 

mo tor vehicle has been detects ^ ^ dr 

™ (F=1) or if the elapsed time ^ period t B , 

* braking intervention is belo n by a n 

activated braking . a braking mterve 

, , , n s tep 160 whether <* (Fla g F MS ) ana 

is checked in step taking place ^ * 

,i lock braking system (ABS) i eiapsed since the 

anti-lock d lat ency period t MS * a 

more than a specific 1 braking system. On 

last intervention of fau it detection 

baSlS V^TZ:^ — X -^revenl tJat 

subdivided mto op exe cuted m the 

operas -de X ««»»<> ^ driver . d ependent ^ 

n and (At>t MS ) « 1 ' e " ,,. Hona i brake reguiati 

I^on occurs ^ period - 

he anti-lo* syste. > syste . (ABS) x. 

the intervention o£ an ant r lo mode H (step 180) 

j on the other hand, opera ,„ endent braking 

needed on ^ ^ ^ dr depe ^ by fche 

" ention occur, with an ^ period for the 

intervention v q) or the latency v 

anti-lock braking system ^ sySte m C*») ^ 

Q int ervention of an anti- 



been exceeded 
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been e^- ^ faulfc 

Fig ure 3 m-ratea a -^^T^ ■ — 
detection o£ operating mode I 11 inte rventione occur 

::::: that no ^.^^ ^i-*-* 

*.ntlv °£ t he ariver ' 9 „„ the situation with 

^r" - «~ ^rrr — o £ T: 

t L £ sult -----urea at the £^ 

di£ £erences o£ the ding program rs 

mo tor vehicie axle. A ~ or th e iXXust 

- a trct--- evented £or each axle. 

var iahle *P„„ i. 
In £ irst step ,00, ^^iZ^s^ 
£rom the o££set-corrected ^ pre3sures at t .e wheel 

prea sure di££erentiaX o£ t ^ ^ ave „ ged br ahe 

brakes o£ a wheel axle. SP«l«c«iaH 
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v s N is determined from the offset- 
„f all wheel brakes N is equation: 
P c rTed ^-pressure variables accords 

l ^ 

n = T72j Pcorr,n 

on of the averaged brake- 
. _ n f increase or 

- in 6tep 210 via the 

differential quotient: 



gp m - T 



ints in time at which 
k and k-1 representing ~ •^^JS. and X representing 
th e averaged brake P ressure - ^ „ 

th e time differential betwee > ^ otie nt gP. « 

215 . the absolute amount of di^^ ^ , ehort . term sudden 
subsequently formed and, 
drop acoording to: 

at xeast two 

_ im um value 3 P„ - -^XtTert gp.. m -ep "0, 
0 . calculations of ^"« entia ^ ulting in the process « 

differential quotient gpw resu ^ te 

compared to a lower value j*t ^ atcained , th e 

system . When value gP. ^ - h essure di££ erentral 

permissible threshold ™*» 1 is se t to a lower 

25 .P,u st the wheel brakes « s P ^ o „ che ty pe of 
specified value Ap,„.o. *i di££ erential quotient gjw 

b rake system, « the ^ f^^ial quotient 
grea ter than gp., in 2«. * £or the bra 

y ~v value gPi' wux r the 



30 



g reater than gp., * M *' ^ ig ty pical for the brake 

compared to an upper value gP, » ^ ^ th 
Tf this value gPi has w differential 
3yStem ' ble threshold value for brake-pressure 
permissible tm« 
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APaii at the wheel brakes, in step 24 0, is set to a value 
according to the equation: 



APaii,o and ^Paii,i being two values that are specified on the 
basis of the brake system type. In step 230, the case will be 
examined where differential quotient gp max is above value gpi . 
In step 245, the allowed threshold value for brake-pressure 
differential Ap all at the wheel brakes is then set to an upper 
specified value Ap all . x as a function of the type of brake 
system. If in step 250 the ascertained variable Ap corr from 
step 200 for the brake-pressure differential of the wheel 
brakes exceeds ascertained allowed threshold value Ap all from 
steps 235 through 245 at at least one axle, a fault (signal 
F/Figure 1) is detected. Otherwise, the program is set back 
and restarted with the next polling cycle. 

Figure 4 illustrates a detailed representation of the fault 
detection in operating mode II (180 of Figure 2), i.e., in the 
event that a wheel - individual braking intervention occurs, 
e.g., an intervention by the anti-lock braking system (ABS) 
during a driver-activated braking procedure. The flow chart 
illustrates the situation in a fault detection caused by the 
exceeding of pressure differences of the brake pressures at 
the wheel brakes of a motor vehicle axle. For the other axles 
of the motor vehicle, a corresponding program is executed or 
the illustrated program is consecutively executed for each 
axle . 

In step 300, as in step 200 (Figure 2), brake -pressure 
variable Ap corr is determined from the of f set -corrected wheel - 
brake pressures as pressure differential of the brake 
pressures at the wheel brakes of a wheel axle. Furthermore, 
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pressure signal p a for the admission pressure in the main brake 
cylinder of the brake system and differential quotient gp m are 
recorded as measure for the dynamics of the averaged brake 
pressure at the wheel brakes of an axle. Subsequently, in 
5 step 310, it is ascertained whether the pressure signal for 

the admission pressure falls below a specified threshold value 
APabs,o and the averaged brake pressure at the wheel brakes of 
an axle simultaneously drops in the form of a negative 
differential gradient. If this is the case, in step 320, 

10 permissible threshold value Ap MS(8 for the pressure 

differential is set to specified limit value Ap^^. If one of 
the conditions in step 310 is not given, allowed threshold 
value Ap^^ for the pressure differential is set to equal the 
pressure signal of the admission pressure in step 330. If 

15 recorded brake -pressure differential Ap corr from step 3 00 

exceeds ascertained threshold value APabs,s*/ a fault (signal 
F/Figure 1) is detected in step 340. Otherwise, the program 
will be set back and restarted with the next polling cycle. 

In summary, a method and a device for monitoring a brake 
system, e.g., a wheel -pressure sensor suite of a brake system 
of a motor vehicle, are provided in which the fault detection 
(block 10) is implemented on the basis of a differential 
threshold (250, 340) being exceeded by a signal, which is 
representative for the difference in the brake pressures at 
the individual wheel brakes of a wheel axle. In the process, 
the differential threshold is set as a function of the 
averaged rate of increase of the individual pressures at the 
wheel brakes (235 to 245, 320 to 330) . The fault detection is 
implemented on the basis of a model, which takes the 
instantaneous operating state of the brake system into 
account . 
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